• labels that facilitate orientation within browsing interfaces to music collections, especially in a threedimensional browsing interface presented, • exing terms, used as features in music retrieval systems that can be queried using descriptive freeform text as input, and • es in adaptive retrieval systems that aim at providing more user-targeted recommendations based on the user's searching behaviour for exploration of music collections.
In the context of this thesis, different extraction, indexing, and retrieval strategies are elaborated and evaluated. Furthermore, the potential of complementing Web-based retrieval with acoustic similarity extracted from the audio signal, as well as complementing audio-similarity-based browsing approaches with Web- The field of multimedia pattern recognition is on a fundamental quest to design intelligent systems that can learn and behave the way humans do. One important aspect of human intelligence that has so far not been given sufficient attention in these fields is the capability of humans to hedge decisions. Humans can express when they are certain about a decision they have made, and when they are not. Unfortunately, machine learning techniques today are not yet fully equipped to be trusted with this critical task. This work seeks to address this fundamental knowledge gap. Existing approaches that provide a measure of confidence of a learning algorithm on a prediction such as those based on the Bayesian theory or the Probably Approximately Correct learning theory require strong assumptions or often produce results that are not practical or reliable. However, the recently developed Conformal Predictions (CP) frameworkwhich is based on the principles of hypothesis testing, transductive inference and algorithmic randomnessprovides a game-theoretic approach to the estimation of confidence with several desirable properties such as online calibration and generalizability to all classification and regression methods. This dissertation builds on the theory of Conformal Predictions to compute reliable confidence measures that aid decision-making in real-world multimedia problems. The theory behind the CP framework guarantees that the confidence values obtained using this transductive inference framework manifest as the actual error frequencies in the online setting, i.e. they are well-calibrated. Further, this framework can be used with any classifier, meta-classifier or regressor (such as Support Vector Machines, k-Nearest Neighbors, Adaboost, ridge regression, etc). The key contributions of this dissertation (outlined below) are validated on four problems from the domains of healthcare and assistive technologies: two classification-based applications (risk prediction in cardiac decision support and multimodal person recognition), and two regressionbased applications (head pose estimation and saliency prediction in radiological images). The cost of errors in decision-making is often high in these application domains, and hence these problems are selected to validate the contributions. The key contributions of this work are summarized below: (1) Efficiency Maximization in Conformal Predictors: The CP framework has two important properties that define its utility: validity and efficiency. Validity refers to controlling the frequency of errors within a pre-specified error threshold. Also, since the framework outputs a set of possible predictions as the result, it is essential that the prediction sets are as small as possible. This property is called efficiency. Evidently, an ideal implementation of the framework would ensure that the algorithm provides high efficiency along with validity. However, this is not a straightforward task, and depends on the learning algorithm (classification or regression, as the case may be) as well as the non-conformity measure chosen in a given context. In this work, a novel framework to learn a kernel (or distance metric) that will maximize the efficiency in a given context has been proposed and validated on different risksensitive applications. (2) 
